Cross-reactivity between galactomannans of three representative Hormodendrum strains, H. pedrosoi IFO antigen-antibody reactions to mannans of C. albicans NIH A-207 and C. albicans NIH B-792, whereas antisera to both C. albicans strains were found to be crossreactive against the three Hormodendrum galactomannans. (ii) The results of cross-passive cutaneous anaphylaxis tests using guinea pigs sensitized with antiserum of three Hormodendrum and two Candida seemed to be consistent with those of the in vitro assay. (iii) The reactivities of the corresponding acid-resistant core moieties of the three Hormodendrum galactomannans against two anti-C. albicans sera were nearly identical to those of the parent galactomannans in both in vitro and in vivo tests.
In the preceding paper of this series (14) , we investigated the immunochemical properties of galactomannans (GMs) of three representative strains of genus Hormodendrum, H. pedrosoi IFO 6071 (Hp), H. compactum IFO 6726 (Hc), and H. dermatitidis IFO 6421 (Hd). (The generic term, Hormodendrum, used in this study is synonymous with Fonsecaea and/or Phialophora, which have been defined previously [3, 7] ). By means of the partial acid-hydrolysis method, we assumed that these GMs contain acid-labile galactofuranosyl residues which act as the antigenic determinant groups. The intact GMs and the corresponding acid-resistant core moieties, except those of Hp and Hc, showed strong cross-reactivities against anti-Saccharomyces cerevisiae serum known to be specific for al-3-and al-2-linked D-mannopyranosyl residues (10) .
From the above results, we assumed that the mannans of Candida albicans (Ca), shown to be cross-reactive with anti-S. cerevisiae serum (9) , might also be cross-reactive with GMs of the Hormodendrum strains. In the present paper, we account for the cross-reactivity between the mycelial GMs of the above three Hormodendrum strains and two different serotype strains of Candida, C. albicans NIH A-207, serotype A, (Ca-A) and C. albicans NIH B-792, serotype B, (Ca-B) with the corresponding antisera to the strains of each genera.
Hormodendrum GMs, designated as Hp-GM, Hc-GM, and Hd-GM, were the same specimens indicated earlier as Hp-m-GM, Hc-m-GM, and Hd-m-GM, respectively (14) . Similarly, the acidresistant core moieties, Hp-h-GM, Hc-h-GM, and Hd-h-GM, were previously obtained as Hph-m-GM, Hc-h-m-GM, Hd-h-m-GM, respectively (14) . Neutral mannans of two strains of Candida, Ca-A and Ca-B, were prepared as previously described (12, 13) .
Analytical data for two Candida mannans are given in Table 1 . Anti-Hormodendrum rabbit sera were the same specimens used in the preceding study (14) , whereas two anti-C. albicans rabbit sera were prepared by immunizing male rabbits weighing approximately 2.5 kg with corresponding heat-killed cell suspensions (12, 13) .
No cross-precipitin reaction occurred in double-diffusion immunoprecipitin assays (8) between the mannans of both Ca-A and Ca-B and three Hormodendrum sera (Fig. 1A and B) , similar to that between the mannan of S. cerevisiae and the same anti-Hormodendrum sera as reported previously (14) . This demonstrated that all Hormodendrum sera did not contain antibod- (Fig. 1C and D) . The above observation is considerably different from that of the preceding study using anti-S. cerevisiae serum, i.e., Hd-GM was less reactive against this serum than the two other GMs. Of the three acid-resistant core moieties, Hp-h-GM, Hc-h-GM, and Hd-h-GM, only the latter was cross-reactive against both anti-C. albicans sera (Fig. 1E and F) , suggesting that the same antigenic determinants as occur in the intact GMs participate in this crossreactivity. Figures 2A, B , and C show the results of quantitative precipitin reactions by the method of Sunayama (12) between three Hormodendrum sera and two Candida mannans. Results indicate that mannans of Ca-A and Ca-B were unable to precipitate antibody nitrogen from the anti-Hormodendrum sera. Figures 3A and B depict quantitative precipitin curves between intact Hormodendrum GMs and corresponding h-GMs with two anti-C. albicans sera. It is clear that, against anti-Ca-A serum, Hd-GM and Hdh-GM revealed strong cross-reactivities, whereas GMs and h-GMs of Hp and Hc showed weaker reactivities. A similar tendency was observed in the cross-reaction by using anti-Ca-B serum; i.e., antibody-precipitating activity of Hd-GM and Hd-h-GM were also higher than those of the corresponding polysaccharides of the other two Hormodendrum strains.
The results of passive cutaneous anaphylaxis (PCA) tests in guinea pigs, using 0.1 ml of 1:100 serum dilution, are summarized in Table 2 .
Both mannans of Ca-A and Ca-B showed negative reactions in PCA tests with anti-Hormodendrum sera consistent with those of the corresponding in vitro reactions, although anti-S. cerevisiae serum was previously (14) shown to be less cross-reactive with the three Hormodendrum GMs than is indicated in this assay.
The GMs of Hp and Hc and their corresponding h-GMs showed only weak reactivities to guinea pigs sensitized with both antisera of C. albicans, whereas Hd-GM was shown to be 
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on September 27, 2017 by guest http://iai.asm.org/ Downloaded from more cross-reactive than both GMs of Hp and Hc. Findings obtained in this in vivo assay seemed to be consistent with those obtained in the in vitro assay. Thus, the existence of crossreactivity between two genera of pathogenic fungi, Hormodendrum and Candida, is now evident.
On the structural features of the antigenic determinant groups of the mannans isolated from two C. albicans strains of serotype A and B, it has been reported by Sunayama and Suzuki (12, 13) and Hasenclever and Mitchell (4, 5) that anti-Ca-A serum is specifically reactive for the branching moieties of Ca-A mannan consisting of seven al-2-linked D-mannopyranosyl residues, and anti-Ca-B is able to cross-react to both mannans of Ca-A and S. cerevisiae, the latter of which contain nonreducing terminal al-3-linked D-mannopyranosyl residues. Therefore, the different cross-reactivities between the antisera of Ca-A and Ca-B against Hd-GM can be attributed to the structural difference of a-D-mannopyranosyl residues occupying the nonreducing terminals of the branching moieties.
Weaker cross-reactivity of Hd-GM with anti-S. cerevisiae serum than with anti-Ca-A serum seemed to suggest that one of the significant structural features of this GM is a low density of al-3-linked nonreducing D-mannopyranosyl residues among abundant al-2-linked ones, whereas both GMs of Hp and Hc possess larger amounts of the former nonreducing terminals than of the latter.
The difference in cross-reactivities between
Hd-GM and two GMs of Hp and Hc against antisera of S. cerevisiae and two C. albicans strains are responsible for the structural difference of nonreducing terminal a-D-mannopyranosyl residues, which exist in al-2-linked form in Hd-GM, whereas the al-3-linked form is presumably present in the GMs of Hp and Hc. One purpose of this work is to provide immunochemical findings to be utilized for establishing a classification system of chromomycotic fungi, which is controversial due to a difference in nomenclature of species (3, 7) . All findings so far obtained, however, indicate that the immunochemical properties of Hd-GM are considerably different from those of GMs of Hp and Hc.
Therefore, it appears that a classification system (7) placing H. dermatitidis in the genus Phialophora, and H. pedrosoi and H. compactum in Fonsecaea, seems to be consistent with our findings. However, the above conclusion does not suggest the inadequacy of another classification system placing Hp, Hc, and Hd in one genus, Phialophora (3), because it is well known that many species of microbes covered by one genus have been shown to display distinctly different serological activities.
